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We take stock of the No-Scale F-SU(5) model’s experimental status and prospects in the light of
results from LHC, Planck, and XENON100. Given that no conclusive evidence for light Supersym-
metry (SUSY) has emerged from the
√
s = 7, 8 TeV collider searches, the present work is focused
on exploring and clarifying the precise nature of the high-mass cutoff enforced on this model at
the point where the stau and neutralino mass degeneracy becomes so tight that cold dark matter
relic density observations cannot be satisfied. This hard upper boundary on the model’s mass scale
constitutes a top-down theoretical mandate for a comparatively light (and testable) SUSY spectrum
which does not excessively stress natural resolution of the gauge hierarchy problem. The overlap
between the resulting model boundaries and the expected sensitivities of the future 14 TeV LHC
and XENON 1-Ton direct detection SUSY / dark matter experiments is described.
PACS numbers: 11.10.Kk, 11.25.Mj, 11.25.-w, 12.60.Jv
I. INTRODUCTION
We have developed a framework named No-Scale F -
SU(5) [1–22] that is based upon the tripodal foundations
of the dynamically established boundary conditions of
No-Scale Supergravity, the Flipped SU(5) Grand Uni-
fied Theory (GUT), and a pair of TeV-scale hypothetical
“flippon” vector-like super-multiplets motivated within
local F-theory model building. The union of these fea-
tures has been demonstrated to naturally resolve a num-
ber of standing theoretical problems, and to compare fa-
vorably with experimental observation of the real world.
The aggressively minimalistic formalism of No-Scale
Supergravity [23–27] provides for a deep connection to
string theory in the infrared limit, the natural incor-
poration of general coordinate invariance (general rela-
tivity), a mechanism for Supersymmetry (SUSY) break-
ing which preserves a vanishing cosmological constant
at the tree level (facilitating the observed longevity and
cosmological flatness of our Universe [23]), natural sup-
pression of CP violation and flavor-changing neutral cur-
rents, dynamic stabilization of the compactified space-
time by minimization of the loop-corrected scalar po-
tential, and a dramatically parsimonious reduction in
parameterization freedom. The split-unification struc-
ture of flipped SU(5) [28–31] provides for fundamental
GUT scale Higgs representations (not adjoints), natu-
ral doublet-triplet splitting, suppression of dimension-
five proton decay [31, 32], and a two-step see-saw mech-
anism for neutrino masses [33, 34]. Modifications to
the one-loop gauge β-function coefficients bi induced
by inclusion of the vector-like flippon multiplets cre-
ate an essential flattening of the SU(3) Renormaliza-
tion Group Equation (RGE) running (b3 = 0) [1], which
translates into a wide separation between the primary
SU(3)C × SU(2)L unification near 1016 GeV and the
secondary SU(5) × U(1)X unification near the Planck
mass. The corresponding baseline extension for logarith-
mic running of the No-Scale boundary conditions, espe-
cially that imposed (Bµ = 0) on the soft SUSY breaking
term Bµ associated with the Higgs bilinear mass mixing
µ, allows sufficient room for natural dynamic evolution
into phenomenologically viable values at the electroweak
scale. Associated flattening of the color-charged gaugino
mass scale generates a stable characteristic mass texture
of M(t˜1) < M(g˜) < M(q˜), featuring a light stop and
gluino that are lighter than all other squarks [14].
At this vital juncture in the LHC’s history, entering an
operational pause for refitting to enable collisions at the
full design energy of 14 TeV, we take stock of the No-Scale
F -SU(5) model’s full experimental status and prospects.
The first phase of LHC data collection at
√
s = 7, 8 TeV
was highly noteworthy for both a discovery (the isolation
of a Standard Model (SM) like Higgs boson at around
125 GeV [35–37]) and a null result (the stubborn per-
sistence of SUSY to unambiguously rise above the noise
floor with increasing luminosity and energy). Both cir-
cumstances have pressed the standard Constrained Min-
imal Supersymmetric Standard Model (CMSSM) and
Minimal Supergravity (mSUGRA) parameter spaces to
an extreme [38–40]. As is natural, the F -SU(5) model
space has likewise diminished as it has been probed by
incoming collider data [22], although a wealth of suffi-
cient room to maneuver remains. This result is made
all the more remarkable by the fact that the No-Scale
F -SU(5) construction takes the form of a Minimal Pa-
2rameter Model (MPM), with all essential experimental
characteristics established solely by the universal gaugino
mass boundary M1/2, according to which the full SUSY
particle spectrum is proportionally rescaled en masse. In
particular, the present work is focused on exploring and
clarifying the precise nature of the high-mass cutoff en-
forced on the model at the point where the charged stau
and neutral lightest supersymmetric particle (LSP) [41]
mass degeneracy becomes so tight that the Planck [42]
and WMAP [43–46] cold dark matter (CDM) relic den-
sity observations cannot be satisfied. This hard upper
boundary on the model’s leading dimensionful parame-
ter, M1/2, constitutes a top-down theoretical mandate
for a comparatively light (and testable) SUSY spectrum
which does not excessively stress natural resolution of
the gauge hierarchy problem, and is in itself a rather
distinctive and unique No-Scale F -SU(5) characteristic.
The overlap between the resulting model boundaries and
the expected sensitivities of the future 14 TeV LHC and
XENON 1-Ton [47] direct detection SUSY / dark matter
experiments will be described.
II. THE NO-SCALE F-SU(5) MODEL
Supersymmetry naturally solves the gauge hierarchy
problem in the SM, and suggests (given R parity con-
servation) the LSP as a suitable cold dark matter can-
didate. However, since we do not see mass degeneracy
of the superpartners, SUSY must be broken around the
TeV scale. In GUTs with gravity mediated supersym-
metry breaking, called the supergravity models, we can
fully characterize the supersymmetry breaking soft terms
by four universal parameters (gaugino mass M1/2, scalar
mass M0, trilinear soft term A, and the low energy ratio
of Higgs vacuum expectation values (VEVs) tanβ), plus
the sign of the Higgs bilinear mass term µ.
No-Scale Supergravity was proposed [23] to address
the cosmological flatness problem, as the subset of su-
pergravity models which satisfy the following three con-
straints: i) the vacuum energy vanishes automatically
due to the suitable Ka¨hler potential; ii) at the mini-
mum of the scalar potential there exist flat directions
that leave the gravitino mass M3/2 undetermined; iii)
the quantity StrM2 is zero at the minimum. If the third
condition were not true, large one-loop corrections would
force M3/2 to be either identically zero or of the Planck
scale. A simple Ka¨hler potential that satisfies the first
two conditions is [23, 26]
K = −3ln(T + T −
∑
i
ΦiΦi) , (1)
where T is a modulus field and Φi are matter fields. The
third condition is model dependent and can always be
satisfied in principle [48]. For the simple Ka¨hler po-
tential in Eq. (1) we automatically obtain the No-Scale
boundary condition M0 = A = Bµ = 0 while M1/2 is al-
lowed, and indeed required for SUSY breaking. Because
the minimum of the electroweak (EW) Higgs potential
(VEW )min depends on M3/2, the gravitino mass is deter-
mined by the equation d(VEW )min/dM3/2 = 0. Thus,
the supersymmetry breaking scale is determined dynam-
ically. No-scale supergravity can be realized in the com-
pactification of the weakly coupled heterotic string the-
ory [49] and the compactification of M-theory on S1/Z2
at the leading order [50].
In order to achieve true string-scale gauge coupling uni-
fication while avoiding the Landau pole problem, we sup-
plement the standard F -lipped SU(5) × U(1)X [28–31]
SUSY field content with the following TeV-scale vector-
like multiplets (flippons) [51]
(
XF (10,1) ≡ (XQ,XDc, XN c), XF (10,−1)
)
,(
Xl(1,−5), Xl(1,5) ≡ XEc
)
, (2)
where XQ, XDc, XEc, XN c have the same quantum
numbers as the quark doublet, the right-handed down-
type quark, charged lepton, and neutrino, respectively.
Such kind of models can be realized in F -ree F -ermionic
string constructions [52], and F -theory model build-
ing [53, 54]. Thus, they have been dubbed F -SU(5) [53].
III. EXTENDING THE WEDGE OF
BARE-MINIMAL CONSTRAINTS
In Ref. [7], we presented the wedge of No-Scale F -
SU(5) model space that is consistent with a set of “bare
minimal” constraints from theory and phenomenology.
The constraints included i) consistency with the dynam-
ically established boundary conditions of No-Scale super-
gravity (most notably the imposition of a vanishing Bµ
at the final flipped SU(5) GUT unification nearMPl, en-
forced as |Bµ(MF)| ≤ 1 GeV, about the size of the EW
radiative corrections); ii) radiative electroweak symmetry
breaking; iii) the centrally observed WMAP7 [45] CDM
relic density (and now the Planck relic density Ωh2 =
0.1199 ± 0.0027 [42]) ; iv) the world average top-quark
mass mt = 173.3 ± 1.1 GeV [55]; and v) precision LEP
constraints on the light SUSY chargino and neutralino
mass content [56]. This two-dimensional parameteriza-
tion in the vector-like flippon super-multiplet mass scale
MV and the universal gaugino boundary mass scaleM1/2
was excised from a larger four-dimensional hyper-volume
also including the top quark massmt and the ratio tanβ.
Surviving points, each capable of maintaining the deli-
cate balance required to satisfy Bµ = 0 and the CDM
relic density observations, were identified from an inten-
sive numerical scan, employing MicrOMEGAs 2.1 [57] to
compute SUSY masses, using a proprietary modification
of the SuSpect 2.34 [58] codebase to run the flippon-
enhanced RGEs. The relic density, spin-independent
cross-section, and all rare-decay process constraints have
been computed with MicrOMEGAs 2.4 [59].
The union of all such points was found to consist of
a diagonal wedge (cf. Ref. [7]) in the M1/2-MV plane,
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FIG. 1: Constrained model space of No-Scale F-SU(5) as a function of the gaugino mass M1/2 and flippon mass MV . The
thick lines demarcate the total Higgs boson mass gradients, including the tree-level plus one/two-loop (as computed by the
SuSpect 2.34 codebase), the three-loop plus four-loop contributions, and the flippon contribution. The thin dashed lines
represent gradients of tanβ, while the upper and lower exterior boundaries are defined by a top quark mass of mt = 173.3± 1.1
GeV. The left edge is marked by the LEP constraints, while the right edge depicts where the Planck relic density can no longer
be maintained due to an LSP and light stau mass difference less than the on-shell tau mass. All model space within these
boundaries satisfy the Planck relic density constraint Ωh2 = 0.1199 ± 0.0027 and the No-Scale requirement Bµ = 0.
the width of which (i.e. at large M1/2 and small MV or
vice-versa) is bounded by the central experimental range
of the top quark mass, and the extent of which (i.e. at
large M1/2 ∼ 900 GeV and large MV ) is bounded by
CDM constraints and the transition to a charged stau
LSP. The advent of substantial LHC collision data in
the SUSY search rapidly eclipsed the tentative low-mass
boundary set by LEP observations. A substantive corre-
lation in the F -SU(5) mass scale favored by low-statistics
excesses in a wide range of SUSY search channels, par-
ticularly lepton-inclusive searches, at both CMS and AT-
LAS was remarked upon by our group [21, 22] just below
M1/2 ∼ 800 GeV. However, a minority of search channels,
particularly lepton-exclusive squark and gluino searches
with jets and missing energy [60], were found to yield
limits on M1/2 that are inconsistent with this fit, and
that exert some limited tension against the upper M1/2
boundary of the model wedge. This tension is also re-
flected in one generic limit of a multijet plus a single
lepton SUSY search from the CMS Collaboration that
places the gluino heavier than about 1.3 TeV [61].
If the otherwise successful F -SU(5) model phe-
nomenology [21] is to be salvaged in the event the lim-
ited tension persists against the upper M1/2 boundary,
it could become imperative to establish a mechanism for
either i) reducing the count of events in the offending
channels, or ii) extending the allowed mass scale of the
model. The solution that we identify, and which is de-
scribed in the current letter, is of the second variety. Af-
ter extensive study, it became clear that the upper CDM
boundary on the model wedge previously identified at
M1/2 ∼ 900 GeV was premature; in fact, it reflected
not a termination of the ability to provide a viable dark
matter candidate, but rather a termination of the abil-
ity to numerically resolve viable model points within the
finite lattice spacing employed to scan the hyper-volume
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FIG. 2: Each panel shows mass gradients within the No-Scale F-SU(5) model space of each specific contribution to the total
Higgs boson mass illustrated in Fig. 1.
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5of parameters. Despite this limitation, the scan had pro-
vided an essential foundation for its own extension; given
a unique identification of the preferred top quark mass
mt and ratio tanβ for each point in theM1/2-MV wedge,
the functional form of this dependency could be numeri-
cally extrapolated to continue, for example, a given string
of constant mt points beyond the soft M1/2 boundary,
threading the needle of a steadily decreasing mτ˜1 −mχ˜0
1
mass difference up to the hard limit of the on-shell tau
mass at about 1.8 GeV. Employing this procedure, the
wedge was found to be substantially extended, up to the
range of M1/2 ∼ 1.5 TeV. This region of the model space
corresponds to an exponentially elevated flippon mass
MV , which may now extend into the vicinity of 100 TeV.
This delineation of the bare-minimally constrained F -
SU(5) parameter space, including the correlated values
of mt, tanβ and the light CP-even Higgs mass for each
model point, is depicted in Figure 1.
One obvious concern associated with this circumstance
is the appearance of a new intermediate scale of physics,
and a potentially new associated hierarchy problem.
However, we remark that the vector-like flippon multi-
plets are free to develop their own Dirac mass, and are
not in definite a priori association with the electroweak
scale symmetry breaking; We shall therefore not divert
attention in the present work to the mechanism of this
mass generation, although plausible candidates do come
to mind.
IV. F-SU(5) HIGGS PHENOMENOLOGY
A majority of the M1/2 values encompassed by the
No-Scale F -SU(5) model wedge are consistent with a
Higgs boson mass at around 125 GeV, within the vicin-
ity of the observation reported by CMS, ATLAS, DØ and
CDF [35–37]. This agreement is generally enhanced at
the upper range of the top quark mass limit, i.e. for the
lower wedge boundary at mt = 174.4 GeV, as depicted
in Figure 1. The generic conclusion enforced across mod-
els that attempt to cope with the recent Higgs measure-
ment is that either the stop squark must be rather heavy,
around a few TeV, or there must be non-conventional
loop contributions to the Higgs boson mass, as has been
studied previously [14, 20, 21] in the context of our flip-
pon vector-like supermultiplets. The specific attribution
of various component contributions to the Higgs mass are
summarized in the four panels of Figure 2.
For smallerMV values (and hence smallerM1/2 values
in the wedge of F -SU(5) model space), the flippon Higgs
loops may provide a very large shift to mh, amounting
to 2-6 GeV for the lower portion of the model space, al-
though these mass ranges would appear to be disfavored
by the LHC SUSY search. For intermediate mass ranges
up to around 800 GeV, in the vicinity of the boundary
currently probed by collider studies, the flippon contri-
bution to mh may still be appreciable, at around a single
GeV. In the unprobed heavier regions of the model, the
correlated increase in MV (which is exponential, due to
the fact that influence of mass thresholds in the RGEs
is logarithmic) means that these loop contributions to
the Higgs mass are suppressed. However, an interesting
complementarity of the model is revealed in this region,
wherein the simultaneously heavier SUSY spectrum con-
tributes an intrinsic boost to the Higgs mass, compen-
sating for the reduced effect in the vector-like multiplet
sector. In particular, the three- and four-loop MSSM
contributions increase as the geometric mean of the two
stop masses [62], which is essentially linear in M1/2.
It must be emphasized that there are several potential
sources of error, which may combine to provide an un-
certainty on the order of 2 GeV in the determination of
the F -SU(5) Higgs mass, which are accounted in addi-
tion to experimental uncertainties in the measured mass
value. Interestingly, it would seem that the most notable
sources of error may potentially be biased toward under-
estimation in this case. The tree-level plus one/two-loop
contribution tomh, depicted in the first panel of Figure 2,
are estimated by use of the SuSpect 2.34 [58] algorithm,
which publishes an expected error of ±1.5 GeV. By com-
parison, the FeynHiggs [63] package appears systemati-
cally predisposed to values for the baremh value that are
larger by about the quoted SuSpect error; This leads us to
believe that corrections to be associated with the SuSpect
algorithm may be somewhat more likely positive than
negative. A second important source of error in determi-
nation of the Higgs mass is that on the strong coupling
αs. Smaller values of αs will lower the blue lines (top
quark mass contours) of the wedge depicted in Figure 1,
while keeping the red Higgs contours in place, effectively
elevating the range of viable mh masses. The Particle
Data Group [64] world average for αs is 0.1184± 0.0007,
giving 2-σ boundaries of 0.1170 and 0.1198, and we adopt
a value of 0.1172 near to the lower limit. However, re-
cent extrapolations of αs from TeV scale physics from
the CMS collaboration [65] and from an outside analy-
sis of ATLAS data [66] give values of 0.1148 and 0.1151,
respectively. Reanalysis with a coupling closer to this
range yields an effective upward shift in the Higgs mass
of about 1 GeV [20]. Associated theoretical errors are
also on the scale of 1-2 GeV, with larger uncertainties
associated with the unprobed region of the model, at
large M1/2.
V. ADDITIONAL PHENOMENOLOGY AND
EXPERIMENTAL PROSPECTS
A Golden subspace of the original F -SU(5) wedge [7,
22] had been identified that is further consistent with ex-
perimental limits on rare processes, namely the SUSY
contributions to flavor-changing neutral currents b→ sγ
and B0s → µ+µ−, and the anomalous magnetic moment
(gµ − 2)/2 of the muon. This golden subspace remains
very well represented in the extended wedge. In general,
the No-Scale F -SU
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TABLE I: Relic density, spin-independent cross-section, rare-decay process constraints, and supersymmetry and light Higgs
boson masses of five representative points, organized in terms of the parameters (M1/2, MV , tanβ, mt). All masses specified
here are in GeV.
M1/2 MV tan β mt Ωh
2 σSI [pb] Br(b→ sγ) Br(B
0
S → µ
+µ−) ∆aµ mχ0
1
mτ˜1 mχ0
2
,χ±
1
mt˜1
mg˜ mu˜R mh
775 4800 22.53 174.4 0.1217 4.9× 10−11 3.22× 10−4 3.48× 10−9 6.5× 10−10 161 169 342 861 1047 1475 124.4
990 8044 23.34 174.4 0.1200 2.6× 10−11 3.37× 10−4 3.37× 10−9 4.3× 10−10 214 220 449 1104 1328 1824 125.1
1200 30, 830 24.26 173.3 0.1218 2.1× 10−11 3.44× 10−4 3.26× 10−9 3.3× 10−10 276 281 572 1335 1633 2102 124.1
1471 67, 690 24.82 173.3 0.1218 1.5× 10−11 3.50× 10−4 3.20× 10−9 2.3× 10−10 353 355 723 1628 2010 2499 125.0
1522 30, 271 24.73 174.4 0.1222 1.1× 10−11 3.52× 10−4 3.25× 10−9 2.1× 10−10 355 357 730 1684 2041 2631 126.4
710 102 103
10-12
10-11
10-10
10-9
10-8
10-7
10-6
10-5
174.4
 CDMS
 XENON100 (2011)
 XENON100 (2012)
 XENON 1-Ton expected sensitivity
W
IM
P-
N
uc
le
on
 
S
I [
pb
]
WIMP Mass [GeV]
F-SU(5) model space
172.2
FIG. 5: Direct dark matter detection diagram associating the
WIMP mass with the spin-independent annihilation cross-
section σSI. Delineated are the current upper bounds from the
CDMS and XENON100 experiments, including the projected
sensitivity of the 1-ton XENON experiment (Data courtesy of
Elena Aprile and Antonio J. Melgarejo of the XENON Collab-
oration). The region of parameter space shown is that which
is illustrated as a function of M1/2 and MV in Figs. (1–3).
butions to these rare processes, as is consistent with ex-
perimental results. The status of rare process constraints
on the F -SU(5) model wedge is summarized in the first
panel of Figure 3.
The most recent world average of Br(b → sγ) by the
Heavy Flavor Averaging Group (HFAG), BABAR, Belle,
and CLEO is (3.55 ± 0.24exp ± 0.09model) × 10−4 [67].
An alternate tactic to the average [68] yields a slightly
smaller central value, but also a lower error, suggesting
Br(b → sγ) = (3.50 ± 0.14exp ± 0.10model) × 10−4. See
Ref. [69] for recent discussion and analysis. The theoret-
ical SM contribution at the next-to-next-to-leading order
(NNLO) is estimated at Br(b → sγ) = (3.15 ± 0.23) ×
10−4 [70] and Br(b → sγ) = (2.98 ± 0.26) × 10−4 [71].
The addition of these errors in quadrature provides the
2σ limits of 2.86 × 10−4 ≤ Br(b → sγ) ≤ 4.24 × 10−4.
Even though more higher order SM contributions may
be calculated in the future, we consider these constraints
to be reasonably stable and to remain so. The present
limits would insert a lower limit in F -SU(5) at about
M1/2 ≥ 550 GeV, well below the constraints set by
the 7 and 8 TeV LHC SUSY search data [22]. With
Br(b→ sγ) ∼ 3.5× 10−4 at the upper limit of the model
space near M1/2 ∼ 1500 GeV, we expect little to no im-
pact on the F -SU(5) model space from future measure-
ments of Br(b→ sγ).
A potentially significant recent observation involves
the LHCb [72] and CMS [73] Br(B0S → µ+µ−) mea-
surements. The search for this rare decay using 2.0
fb−1 at 8 TeV and 1.0 fb−1 at 7 TeV by LHCb and
20 fb−1 at 8 TeV and 5 fb−1 at 7 TeV by CMS has
observed the first evidence of the process B0S → µ+µ−,
where a 4.0–4.3σ excess above background expectations
was recorded. The results give a branching fraction of
1.9 × 10−9 ≤ Br(B0S → µ+µ−) ≤ 4.0 × 10−9. This pro-
cess has been evaluated within the No-Scale F -SU(5)
viable model space [18], computing the parameter space
constraints 3.4× 10−9 ≤ Br(B0S → µ+µ−) ≤ 4.0 × 10−9
for 400 ≤ M1/2 ≤ 900 GeV. Here we extend the anal-
ysis to the new upper limit of the model space, giving
a lower bound of Br(B0S → µ+µ−) ∼ 3.2 × 10−9 near
M1/2 ∼ 1500 GeV, which is very close to the expected SM
branching faction. This is a consequence of the particu-
larly small globally permitted range of 19.4 . tanβ . 25,
as shown in Figure 1. As a result, the F -SU(5) SUSY
contribution to Br(B0S → µ+µ−), which is proportional
to the sixth power of tanβ, is much smaller than the an-
ticipated SM effect. The LHCb and CMS observations
are indeed consistent with the branching ratio expected
within the SM, which should constrain or invalidate even
more SUSY models, nonetheless, the case for F -SU(5) is
actually strengthened by the recent measurements. Since
the SUSY contribution to Br(B0S → µ+µ−) in an F -
SU(5) framework is quite small for M1/2 & 700 GeV,
it will be essentially indistinguishable from the SM only
value. Hence, while future measurements of increased
precision could inflict more damage upon the global land-
scape of SUSY models, it is highly improbable that the
F -SU(5) model space for M1/2 & 700 could be further
constrained via Br(B0S → µ+µ−).
The anomalous magnetic moment aµ ≡ (gµ − 2)/2
of the muon in the SM can be segregated into the
electromagnetic, hadronic, and electroweak contribu-
tions. The hadronic contribution generates the largest
theoretical uncertainty, where its accurate evaluations
have to rely on the following experimental measure-
ments: (1) e+e− → hadrons and e+e− → γhadrons;
(2) τ± → νpi±pi0. Utilizing the electron data, we get
∆aµ ≡ aµ(exp) − aµ(SM) is 28.7 ± 8.0 × 10−10 [74] and
26.1± 8.0× 10−10 [75], which correspond respectively to
3.6σ and 3.3σ discrepancies. The complete tenth-order
QED contributions and improved eighth-order QED con-
tributions were obtained recently, giving ∆aµ = 24.9 ±
8.7×10−10 [76], corresponding to a 2.9σ discrepancy. Us-
ing the τ data, we have ∆aµ = 19.5 ± 8.3 × 10−10 [74],
corresponding to a 2.4σ discrepancy. Consequently, the
average is ∆aµ = 22.5 ± 8.5 × 10−10 at the 1σ devia-
tion. The 2σ deviation of ∆aµ = 22.5 ± 17 × 10−10 to
this experimental central value could provide a tentative
upper limit in the No-Scale F -SU(5) parameter space of
M1/2 ≃ 850 GeV. While we have greater confidence in the
pertinence of the limits imposed by the process b → sγ
and B0S → µ+µ−, we extend somewhat less credulity to
the aµ measurements and computations. Interestingly, a
recent analysis [77] of non-perturbative SM contributions
to the muon anomaly concludes that all observed excesses
may be potentially accounted for with no resort whatso-
8ever to SUSY loops. Therefore, it is not difficult to argue
for a ∆aµ value close to zero, again substantially expand-
ing the favored window. If at some point in the future the
lower boundary for ∆aµ approaches zero or vanishes en-
tirely, then this very tentative upper limit ofM1/2 ≃ 850
GeV will increase or vanish altogether as well. Likewise,
if the anomalous magnetic moment of the muon cannot
be constrained any further than ∆aµ = 22.5±17×10−10
at 2σ in possible forthcoming measurements of higher
precision, then it may be impractical to preserve an up-
per limit in the model space from this measurement.
The spectral composition of the F -SU(5) wedge, in-
cluding the neutralino (Bino) LSP χ˜01, light stop t˜1, and
gluino g˜ masses, as well as the stau τ˜±1 minus neutralino
mass difference, are depicted in the second panel of Fig-
ure 3. We emphasize that the light stop t˜1 and gluino g˜
are lighter than the bottom squarks b˜1 and b˜2, top squark
t˜2, and the first and second generation left- and right-
handed heavy squarks q˜R and q˜L throughout the model
wedge, generating a uniquely distinctive test signature at
the LHC. This spectrum produces a characteristic event
topology starting with the pair production of heavy first
or second generation squarks q˜ and/or gluinos g˜ in the
initial hard scattering process, with each heavy squark
likely to yield a quark-gluino pair q˜ → qg˜ in the cascade
decay. The gluino mediated light stops will be off-shell
for gaugino masses below M1/2 ∼ 600 − 700 GeV, de-
pending on the value of MV , as depicted by the gold
boundary in the mass spectrum plot. In No-Scale F -
SU(5), the gluino proceeds via g˜ → t˜1t, where both the
on- and off-shell light stops decay as t˜1 → tχ˜01, t˜1 → bχ˜±1 ,
or t˜1 → tχ˜02. The branching ratios for these gluino and
light stop channels are shown in Fig. 4 as a function of
M1/2 in the wedge of model space. Pushing to the upper
M1/2 limit at around 1.5 TeV, where the stau-neutralino
mass difference at 1.8 GeV is almost equal to the tau
mass, the heavy squark is about 2.7 TeV, gluino about
2 TeV, light stop about 1.6 TeV, and LSP neutralino
about 350 GeV. Given the strong light stau and LSP neu-
tralino mass degeneracy in this portion of the model, one
may make an additional interesting prediction for LHC
phenomenology: in stau production, the tau and LSP
neutralino missing momentum signal will be collinear.
In Figure 5, we conclude our analysis with a depic-
tion of the reach of the current CDMS [78–80] and
XENON100 [81–84] dark matter direct detection experi-
ments (neither of which can probe any portion of the F -
SU(5) wedge), and a projection of the expected sensitiv-
ity of the future 1-Ton XENON experiment [47]. This lat-
ter experiment is expected to probe the F -SU(5) model
wedge up to around a WIMP mass of 200 GeV, corre-
sponding roughly to M1/2 ∼ 900 GeV. This is a scale
comparable to the existing reach of the 7 and 8 TeV
collider searches, but well behind the anticipated reach
of the 14 TeV LHC into the No-Scale F -SU(5) model
space [85].
VI. CONCLUSIONS
We have considered the No-Scale F -SU(5) model’s ex-
perimental status and prospects in the light of results
from LHC, Planck, and XENON100. Given that no con-
clusive evidence for light Supersymmetry has emerged
from the
√
s = 7, 8 TeV collider searches as of yet, this
work focused on exploring and clarifying the precise na-
ture of the high-mass cutoff enforced on this model at the
point where the stau and neutralino mass degeneracy be-
comes so tight that cold dark matter relic density obser-
vations cannot be satisfied. This hard upper boundary
on the model’s mass scale constitutes a top-down theo-
retical mandate for a comparatively light (and testable)
SUSY spectrum which does not excessively stress natural
resolution of the gauge hierarchy problem. The overlap
between the resulting model boundaries and the expected
sensitivities of the future 14 TeV LHC and XENON 1-
Ton direct detection SUSY / dark matter experiments
were described. Coverage up to a WIMP mass around
200 GeV is expected in the latter case, corresponding to
roughly the lower half of the F -SU(5) model wedge, by
the M1/2 gaugino mass scale.
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